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A B S T R A C T
Purpose: Most patients with epilepsy report a desire for more information on the disease and possible
treatments than provided by clinicians. In the past two decades, many have turned to the internet for
information, but this information is of variable accuracy and objectivity. We assessed the prevalence of
internet use for gathering information about epilepsy and patient satisfaction in a sample of epilepsy
patients in China.
Methods: A cross-sectional multicenter study was conducted using a standard anonymous question-
naire that gathered demographic information and information on internet use. The reasons for using the
internet, the sites visited, general satisfaction with the information provided, and impact on self-
management were investigated.
Results: Of the 780 patients studied, 288 (36.9%) had internet access and 73% of these participants
reported searching for general information on epilepsy, 64% for treatment information, 30% to prepare
for actual hospital visits, 12% to communicate with other patients, 5% for purchasing products for
epilepsy management, and 6% for other reasons. All of the participants used search engines. However,
only 6% browsed websites recommended by their doctors and 96.8% thought the information gathered
from other sites was inadequate.
Conclusion: The internet holds great potential for informing epileptic patients about their disease and to
seek social support. Governments, hospitals, doctors, and internet service providers must collaborate to
ensure that this information is reliable and beneﬁcial.
 2013 British Epilepsy Association. Published by Elsevier Ltd. All rights reserved.
Contents lists available at SciVerse ScienceDirect
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Epilepsy is a neurological disorder afﬂicting people of all ages
and socioeconomic classes. The worldwide prevalence is estimated
at 50 million,1 of which 85% live in developing countries.2 There are
currently about 9 million people with epilepsy in China, 6 million
with active epilepsy, and 0.4 million new cases reported each
year.3,4
In chronic diseases such as epilepsy, information and
counseling are essential for self-management,5 which may
enhance quality of life and possibly reduce disease-related
morbidity and mortality.6,7 According to DiIorio, people with
epilepsy are faced with management issues in ﬁve broad areas:
medication, coping with seizures, safety, information/support,* Corresponding author. Tel.: +86 15810294115.
E-mail address: sxljm10282@163.com (Z. Liu).
1059-1311/$ – see front matter  2013 British Epilepsy Association. Published by Else
http://dx.doi.org/10.1016/j.seizure.2013.06.007and lifestyle issues.8 However, clinicians in tertiary centers and
epilepsy clinics have a limited capacity to provide sufﬁcient
information and counseling due to time constraints and other
barriers,9,10 leading patients to rely on other, possibly less reliable,
information sources.11–13
Health literacy is a barrier to optimal health communication.14
In response to the need for theory-based self-management
programs easily accessible by patients, the WebEase web site
was created and tested for feasibility, acceptability, and usability. It
plays an important role in eliminating barriers to information
access. Patients with epilepsy and their families are increasingly
turning to the internet for answers on all aspects of living with
epilepsy. In developed countries, the internet has become an
important source of information for patient self-management.15–17
In developing countries like China, however, internet penetration
is low. We wanted to know if and how the internet is used by
Chinese epilepsy patients, but no such studies have been reported.
We conducted a cross-sectional multicenter survey to examinevier Ltd. All rights reserved.
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patient satisfaction.
2. Methods
2.1. Study design and patient sample
This cross-sectional study was conducted at four centers:
Military General Hospital of Beijing People’s Liberation Army, Inner
Mongolia People’s Hospital, Beijing Xuan Wu Hospital, and Second
Afﬁliated Hospital, School of Medicine, Zhejiang University. This
study included all willing participants (a convenience sample)
diagnosed at these centers from October 2009 to January 2012. For
this study, we focused on the inﬂuence of the internet on self-
management, so the patients’ family members were included in
the survey. In our result we deﬁned participant as the patient and
their family members.
2.2. Internet use survey
We used an anonymous questionnaire designed to assess the
reasons for using the internet to acquire information on epilepsy
and patient satisfaction with the information provided. The
participants were asked to complete the questionnaire in pencil.
No compensation was provided to respondents. The survey
included sections on demographics, such as age, sex, and access
to the internet, as well as items on epilepsy characteristics
including age at diagnosis and disease duration. Participants who
had used the internet to search for information on epilepsy were
asked to indicate how they ﬁnd epilepsy-related information and
which epilepsy-related websites they had visited. In this survey,
we divided participates into urban dwellers and rural dwellers as
this may have a signiﬁcant inﬂuence on internet access. The urban
dwellers were deﬁned as those participants living in a town or city
for more than 3 years. All others were deﬁned as rural dwellers.
2.3. Statistical analysis
The completed questionnaires were entered into SPSS Version
13 for analysis. Descriptive statistics, primarily frequencies, and
percentages were calculated.
3. Results
Patients for this study were selected by convenience sampling.
Of the 904 patients with epilepsy invited to participate, 124
refused and 780 agreed (59% male), for a response rate of 86.3%.
Patients came from all the provinces of mainland China. Mean age
(SD) was 35.3 (11.7) years (range, 2 years to 75 years), age at onset
ranged from the ﬁrst month of life to 70 years (mean, 15.1  10.7
years) and mean duration was 8.8 years.
In total, 288 of all the 780 participants (36.9%) had internet
access, of which 263 (91.3%) had access to the internet at home and
(or) on a mobile phone and 25 (8.7%) had regular access at a
location outside their home. The majority of those with internet
access (242/288, 84.2%) had searched for information on epilepsy
and 18 (6.3%) began to search for information before diagnosis. Of
the total sample, however, only 31% (242/780) had ever used the
internet to access information on epilepsy.
A slim majority of patients (56.9%) were residing in rural
locations, and so may be less likely to have internet access. We
therefore examined these two subpopulations separately. Only 83
of 444 rural dwellers (18.6%) had internet access compared to
55.3% of urban dwellers. For rural dwells with access, however,
83.6% (70 of 83) had searched for information on epilepsy,
comparable to the 85.3% of urban dwellers. Thus, lack of internetaccess is a major barrier regardless of region. Moreover, internet
use by rural dwells appears to be limited only by access.
We also probed the reasons for not searching for information
about epilepsy on the internet. The most common reasons reported
were (1) do not know how to access or ﬁnd information on the
internet (83.2%), (2) do not trust the internet (8.9%), (3) no access to
the internet 3.7%, and (4) other reasons 4.2%.
Participants who used the internet to ﬁnd information on
epilepsy were asked to describe what types of information they
sought. The major reasons were to ﬁnd (1) general information on
etiological factors for different types of epilepsy and the role of
heredity (73%), (2) treatment information (64%), (3) supplementa-
ry information for hospital visits such as online registration and
information from visiting experts (30%), (4) other patients (12%),
(5) sources to buy antiepileptic drugs or other epilepsy-related
products (5%), and (6) information on social support, living with
epilepsy, women’s health, and so on (6%).
All of the participants (288) who had searched for epilepsy-
related information on the internet used search engines such
as http://www.baidu.com or http://www.google.com. The most
common search words were ‘‘epilepsy, ‘‘treatment’’, ‘‘new
progress’’, and ‘‘traditional Chinese drug’’. Only 6% browsed
websites recommended by doctors.
Most of the participants just wanted information on epilepsy,
and the vast majority of the 288 participants who searched for
information on epilepsy (96.8%) reported that the information was
inadequate. A signiﬁcant minority, 71 of 288 participants (24.7%),
purchased drugs or received treatment through the internet, and
19 had received alternative treatment after they followed
advertised links on a website or communication group.
4. Conclusion
This is the ﬁrst study to explore how epilepsy patients in China
use the internet to acquire information on the disease and
potential treatments. While physicians may do their best to care
for and treat patients, there is limited time for patient education. In
the clinical setting, 90% of patients surveyed indicated that they
wanted more information about epilepsy18 but often felt
embarrassed to ask their busy healthcare provider. Therefore,
epilepsy patients are often in need of more information and
counseling,7,10,19 two key components for successful self-manage-
ment.7
One approach that has gained support in recent years is the
delivery of health information through internet sites. The
advantage of the internet is that it offers a convenient, widely
accessible source of disease management and health education
tools.20 Another advantage is the privacy of a computer desktop,
allowing a safe, conﬁdential way to get answers to many difﬁcult
questions. Many patients also want to connect with other epilepsy
patients because many have mobility issues, such as an inability to
drive, and feel isolated from others.21,22 Moreover, many patients
are hesitant to ask for assistance because they do not want others
to know about their condition. The internet can remove these
barriers and facilitate communication with distant support net-
works.
In January 15, 2013, the China Internet Network Information
Center reported an internet penetration rate of 42.1%, slightly
higher than the 36.9% found in our sample. Epidemiological studies
have demonstrated that persons with epilepsy have signiﬁcantly
lower educational attainment and lower incomes, placing them at
risk for low health literacy and limited internet access.14 We did
not analyze educational background of the participants. Rather, we
focused on the inﬂuence of the internet on patients and their
families. In a previous study, we found that epilepsy places a heavy
economic burden on patients, families, and the national health care
J. Liu et al. / Seizure 22 (2013) 787–790 789system of China.23 These high costs for patients may also have
reduced internet access.
The internet has become an important source of information on
disease factors, self management, and adjuvant therapies.24 One
study found that 57% of Americans with epilepsy used the internet
to ﬁnd information on the disease.25 While signiﬁcantly higher
than the rate reported here (31.0%), internet penetration is also
signiﬁcantly higher in the US (70%). In those patients with internet
access, however, the rate of usage was 84.2%, similar to that in the
US (81.4%).
There are numerous websites containing information about
epilepsy, but it is difﬁcult to distinguish reliable from unreliable
sources.26 All of the participants searched for information using
search engines. The most common search terms used were
‘‘epilepsy’’, ‘‘treatment’’, ‘‘new progress’’, and ‘‘traditional Chinese
drug’’. In Auvin S’s study,27 there was no correlation between the
quality of the information and the priority given to the site by
search engine listings. Many sites do not comply with accepted
standards for health websites and may contain inaccurate
information.28
In China, there are professional websites like http://
www.caae.org.cn/, which was created by the China Association
Against Epilepsy (CAAE). The CAAE is a national, non-governmen-
tal, non-proﬁt organization composed of epileptologists, other
professionals, and people who are interested and (or) working in
an epilepsy treatment, prevention, or research center, as well as
epilepsy patients, their families, and other epilepsy organizations.
The CAAE is a member of the International League Against Epilepsy
(ILAE) and International Bureau For Epilepsy (IBE). However, these
websites are targeted more too professionals, so it is difﬁcult for
patients to ﬁnd accurate but accessible non-technical information.
In China, some comprehensive websites contain health informa-
tion, but investors have expected ﬁnancial returns, so these web
sites earn a proﬁt by advertising. Most of these advertisements
come from private or alternative hospitals promoting their own
services and provide easy links for patients. In our study, 6.5% of
participants had received alternative treatment after they followed
an advised link on a website or communication group.
Epilepsy is a condition that has been plagued by misinformation
and misconceptions over the centuries. When people ﬁrst receive
the diagnosis of epilepsy, they may have many preconceived
notions and fears that make it difﬁcult to accept the disorder and
believe what they are being told by medical professionals. We
believe that searching for medical knowledge on the internet may
be harmful without appropriate supervision from healthcare
experts on the most reliable websites.29,30 However, only 6% of
participants browsed a related website following the doctor’s
advice. The WebEase site is successfully used by doctors working in
different health ﬁelds and is a low-cost, collaborative approach to
patient communication with great potential.31 Some physicians
may think that they are losing control over ‘experienced internet
users,’ who use the internet for health information.29 Most health-
related websites are created by hospitals/clinics, and do contain a
signiﬁcant amount of information related to etiology, symptomol-
ogy, methods of treatment, drug actions and side effects, seizures,
pregnancy, and school issues. Many websites also contain an
online job center. These hospital websites may also allow epilepsy
patients to submit questions directly to epilepsy specialists.
However, it may not be the experts who answer the questions
but their students, interns, or other staff. Moreover, as mentioned,
many hospital websites are designed to advertise the services of
that hospital, and some many even exaggerate treatment results.
The rate of internet access was signiﬁcantly higher in Chinese
cities than in rural areas (55.3% vs. 18.6%), but internet use by those
with access was similar (83.6% vs. 85.3%). In China, there are
signiﬁcant differences in education and socioeconomic levelsbetween urban and rural dwellers, but these differences only
affected access, not use by those with access.
According to our study, site like WebEase have great potential
for meeting the needs of people with epilepsy. In order to provide
epilepsy patients with reliable online information, future research
is required to examine who uses the internet to seek health
information and what kinds of information are most helpful for
improving self-management and quality of life. Governments,
hospitals, doctors, and internet service providers should cooperate
to create convenient, reliable internet platforms for patients.
Conﬂict of interest
None of the authors has any conﬂict of interest to disclose.
Acknowledgments
We conﬁrm that we have read the Journal’s position on issues
involved in ethical publication and afﬁrm that this report is
consistent with those guidelines.
References
1. Jallon P. The problem of intractability: the continuing need for new medical
therapies in epilepsy. Epilepsia 1997;38(Suppl. 9):S37–42.
2. De Boer HM. ‘‘Out of the shadows’’: a global campaign against epilepsy. Epilepsia
2002;43(Suppl. 6):7–8.
3. Li SC, Schoenberg BS, Wang CC, Cheng XM, Zhou SS, Bolis CL. Epidemiology of
epilepsy in urban areas of the People’s Republic of China. Epilepsia
1985;26:391–4.
4. Wang WZ, Wu JZ, Wang DS, Dai XY, Yang B, Wang TP, et al. The prevalence and
treatment gap in epilepsy in China: an ILAE/IBE/WHO study. Neurology
2003;60:1544–5.
5. DiIorio C, Bamps Y, Walker ER, Escoffery C. Results of a research study evaluat-
ing WebEase, an online epilepsy self-management program. Epilepsy & Behavior
2011;22:469–74.
6. Koo YS, Yang KS, Seok HY, Lee SK, Lee IK, Cho YW, et al. Characteristics of
patients with epilepsy who use a website providing healthcare information
about epilepsy in South Korea. Epilepsy & Behavior 2012;25:156–61.
7. Couldridge L, Kendall S, March A. A systematic overview – a decade of research.
The information and counselling needs of people with epilepsy. Seizure
2001;10:605–14.
8. Lorig KR, Mazonson PD, Holman HR. Evidence suggesting that health education
for self-management in patients with chronic arthritis has sustained health
beneﬁts while reducing health care costs. Arthritis and Rheumatism
1993;36:439–46.
9. Uijl SG, Uiterwaal CS, Aldenkamp AP, Carpay JA, Doelman JC, Keizer K, et al. A
cross-sectional study of subjective complaints in patients with epilepsy who
seem to be well-controlled with anti-epileptic drugs. Seizure 2006;15:242–8.
10. Coker MF, Bhargava S, Fitzgerald M, Doherty CP. What do people with epilepsy
know about their condition? Evaluation of a subspecialty clinic population.
Seizure 2010;20:55–9.
11. Laurant MG, Hermens RP, Braspenning JC, Akkermans RP, Sibbald B, Grol RP. An
overview of patients’ preference for, and satisfaction with, care provided by
general practitioners and nurse practitioners. Journal of Clinical Nursing
2008;17:2690–8.
12. Ridsdale L, Robins D, Fitzgerald A, Jeffery S, McGee L. Epilepsy monitoring and
advice recorded: general practitioners’ views, current practice and patients’
preferences. The British Journal of General Practice 1996;46(1):11–4.
13. Lu C, Wirrell E, Blackman M. Where do families of children with epilepsy obtain
their information? Journal of Child Neurology 2005;20:905–10.
14. Elliott JO, Shneker BF. A health literacy assessment of the epilepsy.com website.
Seizure 2009;18:434–9.
15. Koenig SA, Dobson P, Longin E, Michalec D, Gerstner T, Taylor J. Internet-based
knowledge management database for children and adults with epilepsy: a
possible model project for evidence-based medicine in the future. Seizure
2007;16:703–8.
16. Pramuka M, Hendrickson R, Van Cott AC. Survey results of Internet and
computer usage in veterans with epilepsy. Epilepsy & Behavior 2010;17:366–8.
17. Bergin P, Frith R, Walker E, Timmings P. How to get the answer to nearly
everything: using the internet for epilepsy research. Epilepsia 2007;48:1415–7
[discussion 1417–1424].
18. Jain P, Patterson VH, Morrow JI. What people with epilepsy want from a hospital
clinic. Seizure 1993;2:75–8.
19. Poole K, Moran N, Bell G, Solomon J, Kendall S, McCarthy M, et al. Patients’
perspectives on services for epilepsy: a survey of patient satisfaction, prefer-
ences and information provision in 2394 people with epilepsy. Seizure
2000;9:551–8.
J. Liu et al. / Seizure 22 (2013) 787–79079020. Fotheringham MJ, Owies D, Leslie E, Owen N. Interactive health communication
in preventive medicine: internet-based strategies in teaching and research.
American Journal of Preventive Medicine 2000;19:113–20.
21. Beran RG. The burden of epilepsy for the patient: the intangible costs. Epilepsia
1999;40(Suppl. 8):40–3.
22. Chappell B. Epilepsy patient views on their condition and treatment. Seizure
1992;1:103–9.
23. Liu J, Liu Z, Meng F. The economic burden of epilepsy in a sample of people with
epilepsy in China. Epilepsy Research 2012;103:288–93.
24. Bartlett C, Simpson K, Turner AN. Patient access to complex chronic disease
records on the Internet. BMC Medical Informatics and Decision Making
2012;12:87.
25. Escoffery C, Diiorio C, Yeager KA, McCarty F, Robinson E, Reisinger E, et al. Use of
computers and the Internet for health information by patients with epilepsy.
Epilepsy & Behavior 2008;12:109–14.26. Jo HS, Hwang MS, Lee H. Market segmentation of health information use on
the Internet in Korea. International Journal of Medical Informatics 2010;79:
707–15.
27. Auvin S, Dupont S. [Quality of health information about epilepsy on the
Internet: evaluation of French websites]. Revue Neurologique 2012;169:234–9.
28. Burneo JG. An evaluation of the quality of epilepsy education on the Canadian
World Wide Web. Epilepsy & Behavior 2006;8(1):299–302.
29. Levy JA, Strombeck R. Health beneﬁts and risks of the Internet. Journal of Medical
Systems 2002;26:495–510.
30. Allen M, Iezzoni LI, Huang A, Huang L, Leveille SG. Improving patient–clinician
communication about chronic conditions: description of an internet-based
nurse E-coach intervention. Nursing Research 2008;57:107–12.
31. Bergin P, Sadleir L, Legros B, Mogal Z, Tripathi M, Dang N, et al. An international
pilot study of an Internet-based platform to facilitate clinical research in
epilepsy: the EpiNet project. Epilepsia 2012;53:1829–35.
